DETECTING METHOD FOR TILT OF OPTICAL DISK, OPTICAL PICKUP DEVICE, 
AND- OPTICAL DISK DEVICE 



Patent number: 
Publication date: 
Inventor: 
Applicant: 
Classification: 

- international: 

- european: 
Application number: 

Priority number(s): 



JP20001 49298 
2000-05-30 

FUKUMOTO ATSUSHI; KAI SHINICHI 
SONY CORP 

G11B7/095 

JP1 998031 9356 19981110 



Also published as: 

H US6493296 (B1) 
11 JP2000149298(A) 



Abstract of JP20001 49298 

PROBLEM TO BE SOLVED: To detect the tilt of 
an optical disk by generating a first signal by 
addition and subtraction of prescribed signals 
detected at each bi-sected fight receiving section 
and a second signal by phase comparison of the 
prescribed detected signals, and obtaining the 
difference arithmetic value of these two signals. 
SOLUTION: A light spot is divided into a main 
spot 27 and both side spots 22, 30 in the 
direction crossing a prescribed track and its 
preceding and succeeding tracks. A DPD signal 
being a first signal is generated by subtraction or 
addition of detected signals from each bi-sected 
light receiving sections A-H in these track 
crossing direction as for light reflected from an 
optical disk 7. Also, a DPD signal being a second 
signal is generated by phase comparison of 
detected signals of each bi-sected light receiving 
section A-D orthogonally crossing the track 
transversing direction of the main spot 27. The 
difference arithmetic value between the first 
signal and the second signal is obtained, and the 
tilt angle of the optical disk is detected based on 
the value. 
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p Dm^mMmon i tz t^rca* , n 5 t^v >t . 

ISBl'C^r a; (c 7 >T)l+ ii b if*£ t >t| -^{4 . It 
fWcS-f J; 0 (c^< -f > -y bifi b 7 y 7 tp>b<7)M±.z: 

^■to<7)ttLmtzhht & t««t*^- i -3 1 d p pft-^- 

±lr^{4^- 7 -t •/ h #± t . ^ A VXX ■•/ h A* h 7 -y 7 4 1 
'&*>X _Lt Jb£ i: § t D P P ff ^-(4 0 . 0 9 k =Sc 0 0 1 
^r^-f . ^ > 'X/if -y hA J h 7 •■> 9$*>b0yS:±.frh 0 . 
0 2 u m?£.«-f il^SST'D P P (f ^-{4 0 t % h , C <7) 
4 DP D{f^*§£{4. t X99)*iV b\,z£h 
* 7 -fe -y I- M(4D P P ff ^Dit^CJtA.?. i: A 1 ^ 0 /|-»$ 
^wtA^A 1 !.. 

[ 0 0 2 6 ] iI6 5 0nm. NA (!!□$) 

0. 19y%&£~t9T«/TX\ fjX9m&0. 6m 
m. h77;t7f0. Sy-trnt'^-^fiA^'0 . 

. r -f ^?<D7 ^r/l-^/l- h A { 0 . 5 gT'S) h 
*4 > X# -y h A* b7«>9 ^'09)Ml.tZh h t § . 

D P Pff ^fcir/D PDm^xix^'ixcn^7-t-y hi 
t4&*<7)fli*a& 1 tfSfc. DPPff^-(40. 40. D 
PDffWO. 0 9t^|.. 

[0027] {ti'iX . r ^.7t7yWl- hA«J>S 
^ . ^ix^ix^m^XW&i 1 1 tz D P P \m t D P D 
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t'DPP lt-9- 1 D P D $ < ft <7)T* . W 

bmrntaizm^iz twez ft, 

[ o o 2 s ] d6 <i. *mmmm.0)y >th+h y \z 

itth D P P fi# iDPt) fi^^ar^-tHf 'A ft , H 
6 I fcHJi. -f -f .X ? c7» 5 > r n f- n h (c*f-f ft D 

p p <!-§•>: d p umnmnmim^ twc* 



ft. 16CJ3l>t, 



C^tf * .X .7 C7) y iSTll +ll 



btfizZ < Srftfcoiuc . HHUfciirfD P Pfl^-t D P 

mm^immm-ti x 3 k*s < to -a >ft , 

ZZX'it. D P D<|#*Jlt »T I- 5 ••/#> 
[ 0 0 2 9 ] 07 (i . *JWfc«Jia8W||flfe9fi3T y X 7 

tzti ft & r < x 7 ■*•/!. h <7)i*aj h,mi iz 

SrH^-f >< 4 > X-t"-y h 7 OA'fcfS'aih.ft D P 

Dfl^-fc . * 4 > h 7 0 hH^M K**-y h 7 
1 . 7 2fr6ft£ilftDPP^fc^&tWJ-f ftCi: 

izx o Tt^h° •/ ^ r .» 7"(c*j-fft x -f x 90)*n, b i& 

^thzt^x^h, 

[0030] iasf±. ^mmmm^)^ii~7 : f < x 7 

(cfe if ft r -f x 7 h £ grtHT* ft *. II S Hz 
S58 0 . S 2 1 . x> ,-n\x h' •■/ I>s7)h° ■•/ l^iJS 4 <7)T V 

$££#■9-4 FX^-y t-S6. 87£fflt>T7;l.-78 
3&5> J: DDPP (i#*«iaj L . ^ A >X# y h 8 5 £ 
Hit »T T H b xg|5 S 1 J: *) D P D ff-^ar tfjffi^ft , * I 
T. DPPfi-^fcDPDft^Mar^Hi-ri.itfcJ:') 

[oo 3 1 1 H9ti. ^mm<r>mmcox> vyn— -?r 

0 9 J: 5 $r 5 V K 9 5 fc ^"/l.— 7 9 4 ^Pf^tCff 
^fI^-$rlSift^l£*49I9 0.93 1 x> -t:x<7)tf ••/ h 
?'J9 6^TKUX|35A9 1, B 9 2&><9&& 5 >' h'^ 
-7'T4X9> l zniX. 1 X^ y hSrJfltvCflWRfire* 
ESf-*«^. ^-f h 1 0 0** h 7 y 7 ( 2 ) 

9 8c7)rK^xaiA9 1 s-ffljSUct^^DPDff^ 
ZVT yisjLyiltg^ { (A + D) - ( B + C) i 

M0 0//I-7-//' ( 1 ) 97Wh77; (3)9 
9 S-aiftLfei: § . T h*Lx**B 9 2*^pt#^,il^>7* y 
>*7">Wm !(E-F) + (G-H)} trfflS-fiflt 
^$r^!±5L. *-/l.'HLt^>l»l^y7 (2) 98*^ 
tt^ilfer-y^Ar/Kl^- ! (A + D) - (B + C) | 
fcffl*£;btfTDPPflW= ! (A + D) - (B + 
C) 1 +k ! (E-F) + (G-H) } Sr^L. DP 



[0032] ±m i^n^mm^zti^xn, d pp 

P P ftl}lZ*jLX . 3 y h X m >T 3 X 

-t: hi? -fg-^ t D P D fl-f - k |) -Ik (c J: 
0 . -r -r x >-T./l. -f/l- h S-t^lUt S J: ') iz IX i. 

it>„ ziitM. itf? 4 x?<?mmtfdticT 4 x?m 

[0 033]^. *r -f ^^iiactSft* iM»S4« 

t J: 0HN6S<iS.*-f < xtllz'R&Mtf&pe'f 7T 
•y r//^ h L- — t'- h*- tffiM 0^L=5rH7^- 

> tc Ltzmz. *t-xm$c>)b y rv-tf&frt, 

cmmm^r ? r > t<c x •? khb l t js» ±¥ t* -/ 7 
T-/T(?)2lbT9i-jLjL—?0) b 7 /^-yr'U HiztQ 

kS.*fU?7 *o 'of )KW jtfc X '9 3BfS£«D 7 1 b 

74 9 1 3*><a*aiii-f36««iai**is. 

[0034] •f--t'lHlM(c J: O^JSSfut F v 

-^7^^\Vr-y^VrX^^^X^^r^y^^- 

O^^-^x^ifi] x^? 7CifiSifc(ifiBB 

-T-S^lfi]) fcJ:T/h7 ••/^>r^ (707-^X7^1-7 

■y 7 twrn-ttto ) ta4t»»s*i4 . 

[ 0 0 3 6 ] £ti. Z <r>x&%?>%&e 97 1 Tli, 
H^L^^X^^ K (XU--/H) t-7H<J:0. %rr 4 
X7 7^0tet|5lML T7C'r X7 7£7)?|-^(6]WlI^ 

i^Sfc^ -f x 7 7 ^«*|6ifc:3Wa § . 
[0 03 7] fcfc. RFT>-rii3t J r>X7 73!)^<7jR 

Ji7 f -^II-fKBHB(c*J^T«WI«ra§ii. IROITiEflr 
**«iajL'riR0ITjEi!Sl*ttL3ta. >'7-'J- 

r«aa. efm-plu swMisn. * it . an 

[ 0 0 3 s ] ;;t. *HJ^S.(cfcKT(i, 
Cii. HStti L^rk '* ; 7c^f-y 7T «y7*»<b*Mfc*;K-y 
!>tC«-tl.7tT^ X7 7<0f-/l'hfl^MW*tTd 

[0 0 39] i/i. a^hD-zllSli. 

£0RFfi#(cSo'(,>-c-f--t:is]?8{cjift$iJW(t^-. -t- 
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[ 0 0 4 0 ] it: . t i 7,9 MfcffitfifMfti. kit 
0) X '> izUbixh , i-f. 3> Y n-/L 3IUi . ftr .< X 

7 7 itmpMi&sm.m\ *ixt;z: t &®m-z> t , 

7*- Xf> K*l*->Kftm&fll>it? 
ai*wt«. ^-trn]SSf)^bVi"/L^-,+:S(cJ: 

^->7tr <W7 fc.TE^iwe^tr v ? r ■•/ Tii"^ u— f 
- t*- Atfrajf S its ,. 4 3t , <t-im&<n 7t-* x 

?>7 *-*X3^u:J: f ) 7 ^-^x-if--t:* J m»ii 

S, 

[004 1 ] 3> No— 'i pBti. fa;«7j-'rw 

p d l . dpp fi-t t d p d m^mtffiM. 
ix. t<z?+h Yamti, 

[ 0 0 4 2 ] 3 > I- n-il mt . ^-.■K0B^f-/l' I- ft 

X9 Yy-i 7i> X^rJ+tf-ttmiX^l&.A? 4 Tt,z-o\ > 

[ 0 0 4 3 ] tcti . T -f X 7 (7) 7 > 7* /l/f-M, I- (7:)^|±JC7) 

7 7 7 7**. H*L&t,«X7-f H (XI. 
'•'I') *-7fc:J:v\ *T-f^^7W@|gcigjl8UT* 

■t mmmzMKm i . z mzx o v— r 

-e-JUfc A SSMMMSIWalcv X7 7^WB*Ko 

coo44] xmmowmsojc? < x? ffi&twwrs 

ti - *T 4 ^ ? 7 ±K , t ■» 7 T v 7*fc J; «J ft X ,tr 
•/ h rB?J^I»^ fcfcj: 0 . U ifcfifHB 

£ff4-tSfctf>(C, ftxtfy hfcJtf-fijfcr-f X7 7<D 

>» h zrm h 7 •/ 7 k ^ouaw h 7 -/ 9 mmu 

friz* 4 VXit-j Y 2 7 ti ilXM-t-Y KX.ffy h 2 2 . 
3 0 k t4MB L . 3tr -f x 7 7 *• is, OKSt* t*f L T . 
*4 vxit-i Y 2 ItiXlfm^J YXtf -i Y 2 2 . 3 
0 . itdiMV- 4 YXtf-y Y2 2. 3 0 <r> Y 7 -y ?Wm 
^rfi«*4MW5*3 A - H j&» 4, co^ttJ ft 4 
^mnJtSWJ: OSl^lS-^i: LT^D PPft#$±(S 
AA yxtfi >y h 2 7 h 7 ••/ 7 flHBr^rm k a3c1- S 

2 ^)«# t nmmm&z $#> . ^-MKntca^i, >t 

*t y x ^£7)fi?ai5rff 0X0 tc L (Sf^ 

MBSff 5 3 t>5r < . AS 1 *>»*fc*2 *)(M*>*£* 
rtS-I t tc J: 0 gMfit)(C. 3fe*t*7 77 ";T[Ztt-?hjt 



t •< X ?£>7> T*t hft KSrttaiir Si 1 
<r>X\ 7 >*r;t-+i|,. 1- ^-tft-HHvCjfc^tf 7 r •/ 7' 
4 ^(ir ^ x 9 t?M$ tWEth ^ . .^t ••/ 7 r v 
THzl&tT 1 X9 Zim%n&lzWEt& - 1 tfTt 

h, 

(0045] tt:. xmt&mmvrtt? * x 9 mmm 

xtmvi Yxtf-, Ycmmm^'yi%'oiLi,Dpp 

Y X&: v Y(7.mibm^frt>nt>il& 3 X,t* y M5 
if' h ft t>i\ h D P D ( t 4 7tU > > \)\, ■ 7 x -X • 
T h 7 ••/ * > 91Z m V » h fi-f ^. ft t »x . (Hi t M^HlBig 

[ 0 0 4 6 ] t , *m&mmv%.T < x 9 m mix 

^ L T . /■ 4 v x ,+r ••/ Yl QiiXim*r-4 Y x UK ■■> 

y 7 1 . 72 zm^xfmc?mm<k*:ft'j tz.M 

V7.it •■> Y 7 Q-frhnhtihW. 1 Wft-f-fc L T50D PP 
m^t, KX,t" v h 7 1 . 7 2*»4>»i»<liaJ2 

^fi-f-kLTCjDPDfl^k^^^^ti51-SJ:-;(cL^ 
<?)T\ ^fflb*-/ h^JT-C'^^S^l^r -f X9eM$L 
{z&viX. T4X7 +fl Y Wtfitii $:%%E.-ommzfi 

[ 0 0 4 7 ] 4 fc . *mt&)BB<VftT 4 X 7 m ttifi 
:7-/l-7'8 3 fc^AflHIISriEStS «ett»8 

0 , S 2 1 . X > ,t:x <7) b" -y h ?lj 8 4 <7JT H 8 1 
iPhtfhit'T A X7l / zn I -X . -f > h S 5fci 
Vffi^ 'f H X* •/ h S 6 . 8 7 £ fflir vCflH!0>8Ettii£ 
ZftotZ. mms 0 . 8 2^0^1 ^ff-^h LTO 
D P P ft-^ S" tttU I ■ . 7V]sX&8lX*)m2 <7)fl^ k 
LXVDP D(|#*ttajf 4 i d t=L //1-7- 
(CiO^ffiifift^-arieili-r^fB^k. x>^xf •/ ho 
b' y YnO)7YV7^frht£h7')V- /fV X7(CfcV > 

[00481 4^:. *Htt^B <x?&& 
-ftmZ . yVY'95 k 7* 9 4 <7>W3rCffi«$iEli 
T'#Sief4^90. 93k» x>^:x<7)b°y h?ij96<7) 
T H I- Xgp A 9 1. B 9 2 ij>^ h^CT 4 X 7 (C*f L 
T. ^-f >x--K y h 1 0 0<^£lll*vCflWBtf>iaH!4 
2r?T ^ k § . ?m Y y v 9cr>m 1 K L-'Xg&k LXO 
TH^«A9 l*C*Jtt*3B2^)ffi*4: tt^DPDII 
-tiUtfSU^fPI-k LT<^DP P«#f)4*(Cffl^* 
.X > Xif y h 1 0 0 <F>T y a 7'>Kt^ ! ( A + D ) 
- (B + C) ! Srl&iit. IS2^fI-f-kLT^DPD|f 
#*Jj:t>'^-f >X-+f y I- 1 0 0O7* -y isnTA-teWtt. 
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Zft—H F I . i'RM F v ■■> 7 v>mWM F v •■> 7 (cfclt 
&&2<r>T Fl/Atfe IX0)T KtAgB 9 2^^'fl'> 
il4St 1 IT<7.)D P Pft^irtUcBji^Prfr 

<f FX*-/ \-<7)T->i> *r>l-tm- ! (E-F) + ( G — 
H) i (Cffii-r&fl-siarMlL BtfgF y yX/M'fl'? 
i\tz* < >'X;K •/ FOX •/ v aT/MI^iM+M 
•y 1- <7) 7" v > TiliM^ i: 2r T* 1 X)fl^ «r 

-r4IEfiSP>:X>',t:x<7)h"-y F^TF'UXgflA. Eifr 

btthyVY- rn—VT ■< X7kzmx. 1 

m\> »T fflf«(i#^iES1-5*-&KtJ<f >*C . "T -f XX *rt. 

[0049] £ tz. *mUP)Wme>%&V--f 7T-> y°m 

fctJ:0. ffitRSriESU *fe«fi!«SrW4-rS^» 
(c. jfcX-fw Ffctt^ft-T-r Z7<7M$fW%ilii$:ft 
-> jtgt fcf ••/ 7 T •/ TUfilcfi I, >T . Jfcxtf -y F *i9rl6 1- 
5 y 7 t %cm\k<7) F y ••/ 7WmiTfi\lz* 4 > ztf ••/ F 

mmiZttlX, *A > A*-/ F&itfPilM 

F . * fcU»M FX,+Ty Y<7)hy -*9Wffiito0)&% 



mi$u ^mim^aif^i . mi oHmtmiom 

lzl-ti<?)X\ y>~r)i +)i VV-XiftViXft&V ■> 9 

7 T y r i fciijfrf * .X X r ftji^rft SJcffiE^ •- 1 
4 h mz . x >Ti\,-+n F -t: > -t-AnpSfc £4 
*>T\ ^h°-v7T yr*/J^(l:L. jKf<7,?gIS: 

[ 0 0 5 1 ] =5*. ±jiL3t*SM^ff«'ti. ft-f-f 

x x sik<7> 7y7/if ;t h ffmta izmwt 4 *• ^ 

[0052] 

4 . JJaJt^rtf -> V iziit h JJEXrr < x 7 <?M 
§ ft £ ft o *t < .* ? «S «aj*J6fc*J v >T , ± 



[6] t E^**iio^M^^^«iajffl-<^)ta*aittt 

J:9*2tf>flre£4jSU «!l<0ll^i:l(S2«fl|^fc<0 

^lacflSr** 1 ) . H^WflCS^t >X%r ^ -x x 

xx^MS^tftE^T^ME^t , *filx4J: 5C 

^M^com^nb 4 d t In J; 0 S iWjfc . ^ t* y X r 
•y 7*t StT4 3tr -f XX Ox yT/t-f-^ hftKSrfiiaj-f 

.., ^ T . y 7«i fcji-f a7 SraiEI-4^. 
TE^tf y X T •■/ T & fcliJfrf ^ ^ 7 arftii^StcfigjE 
•f 4 .1 4 1 £(C . x y'T/^/l,- h -t: y+r-itt^ 

St^4<7)T\ ^t-y ?T -y 7*«:'J»SfM-4; 
*4. 

[ o o 5 o ] * tz . ^mm^Bm^T << x xsaii . 

*f -f x x ±(«fc¥ t -y 7 r •/ rizx 0 1^— f-x,*r y 
hS:!HiW4ifctJ: l 3. ffffl*IE»L. i^JififfllS- 
Sitf 4JtftC. 4#f r -f*x'<9*S* 
^O^Jti ') *r -f x XigSKJot >T . ^X--K v h Sr 
Bf36 K- x ■•/ 7 1 %<rmW> V x y Xlflffi^ |*I(C^< >X 
-t':/ hftitm-t^ HX^y htfc^MWL. 3tT-f X7 
frbVWttjttzttLX . ^-^ >x,-tf y hftitW-f K 
X-+f •:/ h , £tzim*M FX* - -/ FX) F x -y Xl|S|Si^"[*] 

9J: l )aslo«*f:4*L. .x-f >x*r>y F^Fx -/7 



l . Jtiaaifi-r < x 7 frbommzti L T . ±£X 4 y 

Atfv htHVlXSmiM FX.--K ■•/ F , i^(i±ISS^ 
•< F'X<-K-.y btob5v?imffl*0)^9!&%MiP$,0> 

mmm^commmt Mammx*. oat i vm**. 
*t. ±ie^-r >x^-y f^fx ••/ ^siBWrtikiCW- 

ff^rt^ L . JblES 1 X)fl-tt±|£^2 collet OH 

^*es-*ft . ±ttmmmm^zm^ >t±ie^x ^ 

xxoM^^W^ajSrff^ Xolzltz<DX\ M^llslBr 

t iz j: o aiftwt, 3te¥t ••/ x t ••/ rt4*i-4*-f * x 

;«5y'7;H-* hft«^ttaj-T 4^ t tfX'Z h<nX\ 
X y*r^f-/P F-»f-*ar Si 'Tft^fcT ■•/ X T y T4 fe{± 
t -f xx^lf* ^1iJE^4Ji^-. -y 7 r y rife 
U*r -f x X *«arift KtME-t 4 i t 4 1 1 > 
3SWI^*-r4, 

[0053] it:, *SKB03e-f ^ xxffl#1^ai7yffi 

hfcj:i>"±ieM^'f Fx*-/ hvmifmfrbwib 
dpp (for ■ 7° 7 > -a • 7'n ) am 

MilSmiM F'X,-K y F<0&aift^><M#<bix4 3X 
-■K-y Fx5-«^f ±iaig2c7)fl#(i±ie^^ y 
X^y V<nmUm>b%hiX%> D P D (fOr U> 
i-'-V/l ■ Xx-X- f-ff?y 3 >') (t-f-TftSOt'. 
«-*f A XXICfc(,>T Fx ••/ 4f >X'(Cfflv >4(I#$:ffi^ 
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t . micfpsmmmz* tatt & z t & < ? * x 7 -hu- 

Wfiiaj 4 k h k 1 > :i ... 
[-00 54] i £ . *3|n^).itT -f x 7 m IS&ttiWi 

xttt IT . ±IE * -f > X;tf y bJUJ/ilEM+M FX 
4?y h rfflt>TffiWe^H±rff :i k & . ±&*-4 v 

<£ 5 C tfcOT* . £Mb -v I- yiJ-C-CS fcS£*ffl<7)T * 

FiUlCff 3 C k ifiX'% 4 k lr > 5 tygkZm-th , 
[ 0 0 5 5 ] * 3t . *$PI&>%rr a X 9 ffi* #>ffi £ }£ 

xcob" •■/ MiJ?)T h l- xffl3&»^5r&±|E*T i x 9 (c*f 
IT. JJE.* -f >x,+r-y htJ,fctfJdEPi-«M Kx*-/ h 
r ffli >-CttfS^»S4tff S 4: § . ±fElfili£« 9± 
IESS1 fiOla^fctWiL . ±ET Kuxgpj; >.)±IB3§2i7> 
fl#£ «fc -5 lz U:£9T\ 7"">l. - rCtfW&flHRfi 

^a-IEII^f 4tEi§3Pk . X> ,-tUb-v F<7)b°-y h?IJ?)T 

H I- xgEfr £ 4 7/1-— 7'-f -r .7. 7 t \ XX 3 x ■■> \- 

[ 0 0 5 6 ] £ tz . *SMB<7>#t toftHm 

fc . x y$Xff)t: y K*Jtf>T H U Xg&*> 63:4 JJ£#r 
4 X7 iztflx . ±fE* -T > X,+fy h^ArfflnT'tilg 
^lEHt-ffifc-rfr ->b$. ffife h y •■> 9<7)W. 1 err H I- x 
3tfclt6S2(? , Jll-f ti iiXSB 1 tfHI^MMEfc:B1^4 

jje?m >x,-k-/ hwr-yi/jLT'/ni^ttajL . ±ia 

H 2*>fi^ti J; tfiJE* -f > ■/ h»7-,y ^ ir;KI 
^^(iar*-/l H L . JJEBf^ h 5 ■» 7 <m\k(?M Y v 
•y ^ tc fctti* 2 C7)T H L- X^Cpff^i-u,^ i oy<m 

x,-tf-y h«r-y>-jLr/i-fi-^fc±iEMi>-^ Hx,t° v bio 

T y a r;Hl# t Z&&&hitX±M?.WZ 1 Off^*^ 

4 J: '3 tc L ^iOT-, 5 >' H k 9)V~ ^PttrKffitRg^ 
$feM--f SIB^SiJi: x> ^x^f-y h^ij^r h'uxai 

A, B*»^ft7> K/'l-7"f 4-X?(C*fU:. IX 

[ 0 0 5 7 ] ifc . *»»^3^t y 9 T -v . 

#t -f X ^ ±(c I, — f-xx >•/ h ^ H3}J -^i, z b IZ J: 

M h y^9t -c<7)fiT&?> |- ? . 7 -f > x,+f 



IfiPI-f^ KX^' v K tfziilMmV -f HX,t: -/ h<7)h 
«i/c««um»HSiJ: 1 *:><f^£ifei£U Jbie^'-f > 

±.iimtimmizii s ^x±.ittT * xrnm vxrm 
k. ±ieiw.i'i9!crL;-t:T±ie*x--K-y Mc*f-t&±tEj£ 

2 nm^nmzxth hztizj: *) swmz . 7t^b •■/ 9 

T ■-, * X 9 O) y i/TH j-H h ft lg*rf&B 

t&ZbtfX'*lc?.re. y>T)i^)i V+t-mmvxX 

^. 56^ b -y 7 T «•/ T&WtltT i X y -rftfi^ft 
WtthZ. bifiX'% hbMz. y >T)i*ii h-b> -tf- 

[ o o 5 8 ] *kwo3Ict ^ tmma. ft? t 

X9±t,Zft¥t°-y9T",TltZj: *) U— f-X.-ff -y |-rB3 
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